Scaling of the Landau gauge gluon propagator calculated at β = 6.0 and at β = 6.2 is demonstrated. A variety of functional forms for the gluon propagator calculated on a large (32 3 × 64) lattice at β = 6.0 are investigated.
Scaling behaviour
In this note we focus on modelling the gluon propagator calculated in [1] . We use the same conventions and definitions here as in [1] .
The lattice gluon propagator is related to the renormalised continuum propagator D R (q; µ) via a renormalisation constant,
The asymptotic behaviour of the renormalised gluon propagator in the continuum is given to one-loop level by
with d D = 13/44 in Landau gauge for quenched QCD.
Since the renormalised propagator D R (q; µ) is independent of the lattice spacing, we can use (1) to derive a simple, q-independent expression for the ratio of the unrenormalised lattice gluon propagators at the same value of q:
where the subscript f denotes the finer lattice (β = 6.2 in this study) and the subscript c denotes the coarser lattice (β = 6.0). We can use this relation to study directly the scaling properties of the lattice gluon propagator by matching * Talk presented by D. B. Leinweber † UKQCD Collaboration the data for the two values of β. This matching can be performed by adjusting the values for the ratios R Z = Z f /Z c and R a = a f /a c until the two sets of data lie on the same curve. We have implemented this by making a linear interpolation of the logarithm of the data plotted against the logarithm of the momentum for both data sets. In this way the scaling of the momentum is accounted for by shifting the fine lattice data to the right by an amount ∆ a as follows
Here ∆ Z is the amount by which the fine lattice data must be shifted up to provide the optimal overlap between the two data sets. The matching of the two data sets has been performed for values of ∆ a separated by a step size of 0.001. ∆ Z is determined for each value of ∆ a considered, and the optimal combination of shifts is identified by searching for the global minimum of the χ 2 /dof. The ratios R a and R Z are related to ∆ a and ∆ Z by
We considered matching the lattice data usinĝ q = 2πn/L as the momentum variable. The minimum value for χ 2 /dof of about 1.7 was obtained for R a ∼ 0.815. This value for R a is considerably higher than the value of 0.716 ± 0.040 obtained from an analysis of the static quark potential in [2] . From this discrepancy, as well as the relatively high value for χ 2 /dof, we may conclude that the gluon propagator, taken as a function ofq, does not exhibit scaling behaviour for the values of β considered here. 
Model fits
We have demonstrated scaling in our lattice data over the entire range of q 2 considered, and will now proceed with model fits. The following functional forms have been considered:
Stingl [4]
where D(q 2 ) ≡ ZD r (q 2 ) and
We have also considered the models A and B, which are constructed from models A and B by setting M UV = M IR . Gribov's and Stingl's models (5) and (6) are modified in order to exhibit the asymptotic behaviour of (2). Models A and B are constructed as generalisations of (7) with the correct dimension and asymptotic behaviour.
All models are fitted to the large lattice data using the cylindrical cut defined in [1, 7] . The lowest momentum value was excluded, as the volume dependence of this point could not be assessed. In order to balance the sensitivity of the fit between the high-and low-momentum region, nearby data points within ∆(qa) < 0.05 were averaged.
The χ 2 per degree of freedom and parameter values for fits to all these models are shown in table 1. It is clear that model B accounts for the data better than any of the other models. The best fit to this model is illustrated in fig. 2. 
Discussion and outlook
We have demonstrated that the gluon propagator exhibits scaling over a wide range of momenta q. The data are consistent with a functional form D r (q 2 ) = D IR + D UV , where 0.14
0.49
Figure 2. The gluon propagator multiplied by q 2 , with nearby points averaged. The line illustrates our best fit to the form defined in (10). The scale is taken from the string tension [2] . M = 0.81 +9 −2 GeV, and D UV is the asymptotic form given by (12) and (13). A more detailed analysis [8] of the asymptotic behaviour reveals that the one-loop formula (2) remains insufficient to describe data in the region q 2 ∼ 25GeV 2 . Issues for future study include the effect of Gribov copies and of dynamical fermions. We also hope to use improved actions to perform realistic simulations at larger lattice spacings. This would enable us to evaluate the gluon propagator on larger physical volumes, giving access to lower momentum values.
